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Study on stability evaluation scheme of old goaf in closed mine
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Abstract: In order to analyze the stability of the old goaf in a closed mine, through the detailed
investigation of the current situation of the mine goaf, the characteristics of the goaf state are clarified,
and the qualitative analysis and numerical simulation methods are used to evaluate. The results show
that the goaf above the middle section of —250 m has been formed for more than 20 years. The
overburden is thick, complete, strong and has no cracking and sinking on the surface. It is in a stable
state. After the formation of the middle goaf below —250 m, the stress concentration in the local area
occurs, and the maximum tensile stress is about 1.5 MPa, which does not exceed the tensile strength of
the rock layer. The maximum vertical displacement occurs in the roof position, the overall displacement
deformation is small, the sinking and floor heave phenomenon is not obvious. After the surface is
covered with soil, the stress and displacement of the goaf are almost unchanged. By the comprehensive
analysis, underground goaf can remain stable. The research results are expected to provide a technical
route for the analysis of the stability of the old goaf.
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Table 1 Stability evaluation table of goaf determined by

stopping mining time
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Table 2 Main criteria for preliminary evaluation of goaf stability

BRI

W T
B o g iy
Hb T Hb 55 - b, b T BB < 5° FE W, b T 3 BE 5o~ 15° L DX, b T 3% BE > 15°
b 5 W Z ., Rk, THARAET HWZ . A WHRARET W2 Mk E . TR ET
L RANHUZE B E S, R &K A KM D, R > 30 m W Hh — %, Sk MR AE, ELEE 10~30m M AA K, AOKFEE, EE<10m
A FHE SRR, SR LS, SR JELE A, SE R ERE, R JEFE/IN, SR E 22, SR AR
W2 i A K B 2 A (< 15°) 1 4 (15°~ 75°) K Bl 2% R (> 75°)
R IX ] R <30% 30%~ 60% > 60%
SR as X AR % (>300m) B (100~ 300 m) % (<100 m)
TFoR R /N<2m) 1 (2~3m) K(>3m)
IFR 25 Ly EF Z )2
To AR 48 B 7 FE He 5% X
155 2R I J >3a 2~3a <2a
R A HF T ARG 4 A M2 54 5% T R LS MFALE  IBETIERIIRE
Fe K T M RUK AR UK
Yy Wb e o o TR BAFE ~ R HAl AN fe i, TR
*3 RERFHBEENTIENR
Table 3 Preliminary stability evaluation table of mined-out area
WA 7 it & 5 i 2 E
b ) Hb 5 WX, T B > 15° &
b 5 HIWZ . R, THAEREE g
b AN TR Jo b — B, KM AR SR 10~30m g
B R JERE K, SE R MR LE, SR e
)2 5 £ i &4 (55°) o
15 fk 75% A7 H
B B 29 k& 75% Zi A H
SR X [ 3R 3
3K 75% A AT Giyia
4 75% A7 H
JRORES % (< 100m) H
_ 29 A (<100 m) H
R % X 48
3 %~ # % (100~ 300 m) b
45k e~ 3K (100~ 300 m) g
TR B B2 18m Giyia
TFR 2B Z 2 g
To0AR 48 3 7 5 9% X R
1R 1A >3a g
K Bl B AR AL RS . F TR g
Y Wb R Fo g B ks T Ra e LY




58 mOE b

32 %

3 -250m A TRZEXBENEHEER S
3.1 BRI

i 3 Rhino X 5 Griddle 844 A 45 & 19 J5 2,
KA g T 1 = AT R, ikl 2 BR . f AL 2
AL, H AR K 1585 m, $E 820 m, &5 530 m, 1°4 [
XARFRZY 312 000 m’, 2785 [ X AR FRZY 168 000 m’, 3735
B IX A B2 78 000 m’, 4°35 [ X AR FL 24 182 000 m?, 3
R 45 (K -250 m LU ) 08 R 25 KA, 4% IR g
WIJFR J7 %8, 250 m, =257 m f1-300 m, —357 m [a] ¥4
W7 m AE, T R2s X ITCTE BRI, R4 0 1A i ok
Bl SR 25 XY Bl B ST I, 3 o A DG AR R S
A FLAC™ 8 vh 647 5 221584 55, iH BB 2
Wk 4,

() 31 [l A A 1

(b) SRz X ASAY

B2 =4HEER

Fig.2 Three-dimensional numerical model
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Table 4 Simulation scheme
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Table S Mechanical parameters of rock mass
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Fig. 3 Cloud chart for stability analysis of mined out area of 3* ore body
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Fig. 4 Cloud chart for stability analysis of mined out area of 4’ ore body
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Fig. 5 Stability analysis cloud map of 3’ ore body after covering soil
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Fig. 6 Stability analysis cloud map of 4" ore body after covering soil
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